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(57) Abstract: 

PROBLEM TO BE SOLVED: To 



stretched in the longer direction at 1.5-6.0 times draw 
ratio to give a film (preferably 10-2,000um thickness) as a 
base film. One side of the base film is provided with a 



tacky layer, 
prepare a J 7 

biodegradable knotting tape useful for a supporting tool COPYRIGHT (C)1997 JPO 

for plants in a farm culture, having sufficient tensile 

strength required for knotting in use, excellent in 

resistance to environment pollution, by providing the 

surface of a base film consisting essentially of a 

biodegradable aliphatic polyester with a tacky layer. 



SOLUTION: A raw material consisting essentially of a 
biodegradable aliphatic polyester, such as 
polycaprolactone is made into a sheetlike state and 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the binding tape which has the 

biodegradability ability used as a vegetable support implement in plantation cultivation. 

[0002] 

[Description of the Prior Art] In recent years, in plantation cultivation of vegetation, such as the 
vegetables in an alley, a greenhouse, etc., a fruit tree, and a flowering plant, the union implement of the 
shape of pillar-shaped or a tape which connects a vegetable stalk and a vegetable branch to a support 
implement in order to support with a frame-like support implement is widely used in these vegetation. 
Conventionally, very generally as such a union implement, the binding tape which gave the binder to the 
film which consists of non-resolvability resins, such as polyethylene and polypropylene, is used from 
the point of a union intensity. 

[0003] However, in the above-mentioned conventional union implement, after having to cut this with 
scissors to remove from a support implement and removing after a signed off, it becomes dust, and 
processing after the recovery or recovery is difficult, and the problem the inside of an incinerator serves 
as an elevated temperature very much, and become the cause which damages an incinerator 
accompanies by incineration processing after recovery especially. 

[0004] Although the union implement which made the synthetic resin of photodisintegration nature the 
material is already well-known as what solves such a problem Although according to this union 
implement it collapses and the desired end is reached in the fraction exposed to the natural light for a 
short period of time For example, if it is embedded in soil after use or it is in the dark place interrupted 
by the shadow of an object, it does not collapse for a long period of time, and it is influenced by the 
sunshine duration and there are [ **** / that a decay time becomes remarkably long ] problems, such as 
becoming short conversely. JP,58-212727,A is mentioned as a well-known example of such a union 
implement. 

[0005] Moreover, although the biodegradability adhesion film which gave the binder to the base- 
material film obtained from the lactic-acid system polymer as what improves the above troubles is 
known, if it is left in soil after removing from a support implement according to this, it will mix and 
decompose into soil, and although it becomes unnecessary [ the time of recovery ], the time of still 
cutting this with scissors remains from the support implement just behind a signed off in removal. JP,6- 
330001, A is mentioned as a well-known example of such a biodegradability adhesion film. 
[0006] Usually, in plantation cultivation etc., the terms with the need of supporting vegetation are a 
vegetable growth process and the growth process of fruits, and there is already no need for support at the 
time of harvest. However, according to the above-mentioned conventional support means, in addition, 
all are maintaining the intensity after a harvest end, and this makes complicated processing work of the 
support implements after use on the contrary. 

[0007] As a result of this invention persons' repeating a research zealously in view of the above 
conventional problems, after choosing biodegradability aliphatic polyester and fabricating this in the 
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shape of a sheet as a material of this kind of binding tape, although the tensile strength to the extension 
orientation improved when extending moderately, the fall of tensile strength was rash with a 
weatherproof degradation, it found out that the degree of a fall became large in connection with the 
increase in a draw magnification, and a rate of decay was brought forward, and this invention was 
completed. 
[0008] 

[The technical probrem which invention will solve and to carry out] Namely, if this invention is in soil 
while it has sufficient tensile strength which union takes at the time of use on the above bases of a 
background and tensile strength falls to them remarkably by weatherproof degradation with time at the 
time of a signed off, it aims at offering the biodegradability binding tape by which catabolic rate is 
brought forward. 
[0009] 

[Means for Solving the Problem] In the above-mentioned purpose, this invention makes a summary the 
biodegradability binding tape which uses as a base-material film the film extended and obtained in the 
domain of draw magnifications 1.5-6.0 to the longitudinal direction, and is characterized by preparing an 
adhesive layer in one side of this base-material film, after fabricating this in the shape of a sheet using 
the raw material with which a principal component consists of biodegradability aliphatic polyester. 
[0010] In this invention, the simple substance of alicycle group polyester, such as aliphatic polyester, 
such as a poly-caprolactone, polyethylene ************ polybutylene succinate, a poly-lactide, a 
polyethylene horse mackerel peat, and a polytetramethylene horse mackerel peat, and a derivative of 
those, and poly-cyclo hexylene ***************** * ? an d the derivative of those or two or more sorts 
of mixture are used for the biodegradability aliphatic polyester used for the main raw material of a base- 
material film. These double and have photodegradation nature while they have a biodegradability under 
a natural environment. In addition, as a raw material of a base-material film, an inorganic bulking agent 
besides the above-mentioned main raw material, a plasticizer, a lubricant, etc. can be added suitably if 
needed. 

[001 1] And using the raw material which made the above-mentioned biodegradability aliphatic polyester 
the principal component as a base-material film in this invention, heating melting of this is carried out, 
and it fabricates in the shape of a sheet, subsequently to the longitudinal direction of a sheet, it extends 
by the draw magnification of the domain of 1.5-6.0, and what was made into the shape of a film of the 
domain of 10-2000-micrometer thickness is used as a base-material film. 
[0012] By the way, in this invention, after carrying out heating melting of the raw material and 
fabricating it in the shape of a sheet as mentioned above, the purpose extended to the longitudinal 
direction of a sheet is to adjust [ the thing which molecular orientation nature is given to extend ** base- 
material film, and is improved in the tensile strength of a longitudinal direction, and ] the promotion 
degree of a weatherproof degradation of ** base-material film. 

[0013] ** If a certain kind of synthetic-resin film is extended, use the extension technique generally 
known for many years of becoming strong, and ** changes the draw magnification of the longitudinal 
direction of a base-material film in the fixed domain by choosing biodegradability aliphatic polyester as 
the material of a base-material film. In this case, although a draw magnification considers as the domain 
of 1.5-6.0 at a longitudinal direction If a draw magnification is 1.5 or less times, the degree which 
promotes a weatherproof degradation will become small. And it becomes difficult for the time width of 
face of a degradation to vary greatly, and to adjust promotion of a weatherproof degradation with time. 
Moreover, if a draw magnification exceeds 6.0 times, a weatherproof degradation will become 
remarkably large conjointly also with a decrement of about [ that tensile strength cannot be raised any 
more any longer ] and thickness, and the result which loses the practical use function as a binding tape at 
an early stage is brought. Therefore, the draw magnification of a base-material film considers as 1.8 to 
5 5 times preferably, and sets thickness to 20-500 micrometers preferably in connection with it. 
[0014] Molding of the base-material film of a biodegradability binding tape in this invention is 
fabricated by extending the sheet which fabricates a sheet by the sheet fabricating method a melting 
extrusion method, the calendering-roll method, a tubular film process, the melting cast method, etc. are 
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well-known first, and was subsequently obtained in the biodegradability aliphatic polyester of a raw 
material to a longitudinal direction by the extension means by which it is well-known within the limits 
of the aforementioned draw magnifications 1.5-6.0, on the same line as the forming cycle of the 
aforementioned sheet, or another line. 

[001 5] A binder is applied to the base-material film fabricated above by one side, and let it be the 
biodegradability binding tape of this invention. 

[0016] After choosing biodegradability aliphatic polyester and fabricating this in the shape of a sheet as 
a material as mentioned above, the biodegradability binding tape of this invention Use as a base-material 
film the film extended within the limits of the fixed draw magnification, and it sets at the point of tensile 
strength especially on the practical use function when being used by actual plantation cultivation. Since 
a draw magnification is set up low and it extends to a longitudinal direction, when a draw magnification 
is highly set up when an early weatherproof degradation is desired, and a late weatherproof degradation 
is desired, while the tensile strength at the time of use start is fully secured It can adjust beforehand so 
that it may be made to attain at time to carry out expected [ of the weatherproof degradation ], and the 
biodegradation operation moreover received into soil is also promoted. 
[0017] 

[Example] Hereafter, the example of this invention is explained with the example of a comparison. In 
addition, evaluation of each sample in an example and the example of a comparison was performed by 
observing the decomposition status of a sample by measuring tensile strength before extension and after 
extension, and tensile strength after a weathering test, and being buried into soil. In addition, these 
results were collected into Table 1 with the modality of raw material, the draw magnification of a sheet, 
and the thickness of a film. 

[0018] Using the poly-caprolactone 100 weight section as biodegradability aliphatic polyester of 
example 1 raw material, by the single screw extruder (product made from plastic **** Co.) with an 
aperture [ by the T die method ] of 40mm, this was set as the molding temperature of 120 degrees C of 
partial maximum temperatures, and was fabricated on the sheet. Subsequently, after extracting a part of 
this sheet, it extended 1.8 times to the direction of flow of a sheet with extension equipment, and the 
film with a thickness of 150 micrometers was obtained in the place which came out of the T die. The 
binder was applied to one side, having used the obtained film as the base-material film, and the binding 
tape with a width of face of 15mm was produced. 

[0019] It attached in the weatherproof test board which measures tensile strength about the sheet before 
the above-mentioned extension, and the film after extension, and next makes the above-mentioned 
binding tape a sample, and was installed in the 45 south faces, the weathering test was performed, the 
sample was removed from the weatherproof test board three months after the weathering exposure term, 
and the measurement sample of tensile strength (examining methodJIS K6734, the number of sample 
books : 10) was presented. Here, as shown in Table 1, about the sample after a weathering test, the total 
was carrying out the weatherproof degradation remarkably, and measurement of tensile strength was 
impossible. 

[0020] Furthermore, when the service test which supported the seedling of a tomato to the support 
implement in mid-March was performed in the actual alley vegetable garden using the binding tape (the 
number of sample books : 10) produced above and change of the status was observed four months after, 
it was in the status that it will be simply torn to pieces and they will fall if all of a sample pull an 
appearance with the finger of what change is not accepted in. 

[0021] When it was torn to pieces above and the sample which fell was buried and left in soil on that 
occasion after that, it decomposed into the grade which can extract neither of the samples and does not 
stop the original form three months after. 

[0022] Replaced with the poly-caprolactone of the raw material in example 2 example 1, and the draw 
magnification was used as 2.5 times and the film with a thickness of 15 micrometers using polybutylene 
succinate, and also the binding tape was produced like the example 1 . 

[0023] Next, measured tensile strength about the sheet before the above-mentioned extension, and the 
film after extension, and the weathering exposure term was made into the two months back for the 
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weathering test, and also it carried out like the example 1 and evaluated. Here, as shown in Table 1 , 
about the sample after a weathering test, the total was carrying out the weatherproof degradation 
remarkably like the example 1, and measurement of tensile strength was impossible. 
[0024] Furthermore, when the service test was performed like the example 1 and change of the status 
was observed using the binding tape (the number of sample books : 10) produced above, it was in the 
status that it will be simply torn to pieces and they will fall if all of a sample pull an appearance with the 
finger of what change is not accepted in, like the example 1 . 

[0025] Furthermore, when it was torn to pieces above and the sample which fell was buried and left in 
soil on that occasion after that, it decomposed into the grade which can extract neither of the samples 
and does not stop the original form two months after. The mixture which carried out 2 weight section 
addition of 10 weight section and the sucrose fatty acid ester for titanium oxide was further prepared for 
this, using polybutylene succinate as biodegradability aliphatic polyester of example 3 raw material, and 
by the calendering roll, this was set as the molding temperature of 140 degrees C of partial maximum 
temperatures, and was fabricated on the sheet. Subsequently, after extracting a part of this sheet, it 
extended 3.0 times to the direction of flow of a sheet with extension equipment, and the film with a 
thickness of 20 micrometers was obtained in the place which came out of the can ******** ro n The 
binder was applied to one side, having used the obtained film as the base-material film, and the binding 
tape with a width of face of 1 5mm was produced. 

[0026] Next, about the sheet before the above-mentioned extension, and the film after extension, the 
weathering exposure time was made into two months, having measured tensile strength and having used 
the above-mentioned binding tape as the sample, and also the weathering test was performed like the 
example 1. Each obtained result is shown in Table 1. Here, about the sample after a weathering test, like 
the example 1, the total was carrying out the weatherproof degradation remarkably, and measurement 
was impossible. 

[0027] Furthermore, when the service test was performed like the example 1 and change of the status 
was observed using the binding tape (it carried out [ : 10 ] the number of samples.) produced above, it 
was in the status that it will be simply torn to pieces and they will fall if all of a sample pull an 
appearance with the finger of what change is not accepted in, like the example 1 . 
[0028] Furthermore, when it was torn to pieces above and the sample which fell was buried and left in 
soil on that occasion after that, it decomposed into the grade which can extract neither of the samples 
and does not stop the original form four months after. 

[0029] This was fabricated on the sheet like the example 1, using polyethylene succinate as 
biodegradability aliphatic polyester of example 4 raw material. Subsequently, after extracting a part of 
this sheet, it extended 5 .5 times to the direction of flow of a sheet with extension equipment, and the 
film with a thickness of 30 micrometers was obtained in the place which came out of the T die. The 
binder was applied to one side, having used the obtained film as the base-material film, and the binding 
tape with a width of face of 15mm was produced. 

[0030] Next, measured tensile strength about the sheet before the above-mentioned extension, and the 
film after extension, and the weathering exposure term was made into the one month back for the 
weathering test, and also it carried out like the example 1 and evaluated. Here, about the sample after a 
weathering test, like the example 1, the total was carrying out the weatherproof degradation remarkably, 
and measurement of tensile strength was impossible. 

[003 1] Furthermore, when the service test was performed like the example 1 and change of the status 

was observed using the binding tape (it carried out [ : 10 ] the number of samples.) produced above, it 

was in the status that it will be simply torn to pieces and they will fall if all of a sample pull an 

appearance with the finger of what change is not accepted in, like the example 1 . 

[0032] Furthermore, when it was torn to pieces above and the sample which fell was buried and left in 

soil on that occasion after that, it decomposed into the grade which can extract neither of the samples 

and does not stop the original form two months after like an example 2. 

[0033] Extended the sheet obtained example of comparison 1 to the 1 .2 times as many draw 

magnification as this, and it was used as the film with a thickness of 20 micrometers, and also the 
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binding tape was produced like the example 1 . 

[0034] Next, measured tensile strength about the sheet before the above-mentioned extension, and the 
film after extension, and the weathering exposure term was made into the three months back for the 
weathering test, and also it carried out like the example 1 and evaluated. Each obtained result is shown 
in Table 1 like an example. Although four were carrying out the weatherproof degradation remarkably 
among number of sample books 10 and measurement was impossible about the sample after a 
weathering test here, six remaining are 2 1 2.6-42. INs/mm. A value is shown and dispersion in a 
degradation with time accepted. 

[0035] Furthermore, four months after, when change of the status of a service test was observed like the 
example 1 using the binding tape (the number of sample books : 10) produced above, in order to remove 
this, the cutter was required for remaining five, although it was in the status it is simply torn to pieces 
and fall when the finger pulled five among ten samples. 

[0036] Furthermore, when all the samples after the above-mentioned service test were buried and left in 
soil on that occasion, it decomposed into the grade which can extract neither of the samples and does not 
stop the original form two months after like an example 2. 

[0037] The film with a thickness of 15 micrometers was produced by the same molding technique as 
example of comparison 2 example 2. 

[0038] Next, measured tensile strength about the film which is not extended [ above-mentioned ], and 
the weathering exposure term was made into the three months back for the weathering test, and also it 
carried out like the example 1 and evaluated. Although six were carrying out the weatherproof 
degradation remarkably among number of sample books 10 and measurement of tensile strength was 
impossible about the sample after a weathering test here as shown in Table 1, four remaining are 2 8.7- 
18.6Ns/mm. The value of a domain is shown and dispersion in a degradation with time accepted. 
[0039] Furthermore, four months after, when change of the status of a service test was observed like the 
example 1 using the binding tape (the number of sample books : 10) produced above, in order to remove 
this, the cutter was required for remaining four, although it was in the status it is simply torn to pieces 
and fall when the finger pulled six among ten samples. 

[0040] Furthermore, when all the samples after the above-mentioned service test were buried and left in 
soil on that occasion, it decomposed into the grade which can extract neither of the samples and does not 
stop the original form two months after like an example 2. 

[0041] Mixture which consists of the example of comparison 3 starch 50 weight section and the 
polyvinyl alcohol 50 weight section was used as the raw material, and it was set as the molding 
temperature of 150 degrees C of partial maximum temperatures with having used in the example 1 using 
the same extruder, and fabricated on the sheet. Subsequently, after extracting a part of this sheet, it 
extended 2.5 times to the direction of flow of a sheet with extension equipment, and the film with a 
thickness of 15 micrometers was obtained in the place which came out of the T die. The binder was 
applied to one side, having used the obtained film as the base-material film, and the binding tape with a 
width of face of 15mm was produced. 

[0042] Next, measured tensile strength about the sheet before the above-mentioned extension, and the 
film after extension, and performed the weathering test, and the weathering exposure term was made 
into the six months back, and also it carried out like the example 1 and evaluated. Although two were 
carrying out the weatherproof degradation remarkably among number of sample books 10 and 
measurement was impossible about the sample after a weathering test here as shown in Table 1 , eight 
remaining are 2 15.3-46.3Ns/mm. A value is shown and dispersion in a degradation with time accepted. 
[0043] Furthermore, four months after, when change of the status of a service test was observed like the 
example 1 using the binding tape (the number of sample books : 10) produced above, in order to remove 
this, the cutter was required for remaining six, although it was in the status it is simply torn to pieces and 
fall when the finger pulled four among ten samples. 

[0044] Furthermore, when all the samples after the above-mentioned service test were buried and left in 
soil on that occasion, the term when it is 2 to 4 times many as examples 1-4 was required the eight 
months back, and it decomposed even into the grade which can extract neither of the samples at last and 
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does not stop the original form. 
[0045] 

[Table 1 1 
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[0046] 

[Effect of the Invention] As mentioned above, the biodegradability binding tape of this invention After a 
principal component fabricates this in the shape of a sheet using the raw material which consists of 
biodegradability aliphatic polyester, the film extended and obtained in the domain of draw 
magnifications 1 .5-6.0 to the longitudinal direction is used as a base-material film. Since an adhesive 
layer is prepared in one side of this base-material film, while it has sufficient tensile strength which 
union takes during use from use start and tensile strength falls remarkably by weatherproof degradation 
with time at the time of a signed off If it is in soil after that, it has the effect that catabolic rate is brought 
forward. Therefore, since it decomposes for a short period of time even if union work and the removal 
work after use will become very easy and it will leave it in soil, if the biodegradability binding tape by 
this invention is used as a vegetable support implement in various plantation cultivation, there is no 
possibility of becoming dust. Moreover, the draw magnification of a sheet can adjust the degree of a 
weatherproof degradation with time, and there is an advantage that it can consider as the binding tape 
which has the practicality ability which balances between vegetable growing seasons. 



[Translation done.] 
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